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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve halftone display quality by 
reducing a write-in voltage itself of an analog sample-hold circuit and 
reducing an absolute value of a write-in error. 

SOLUTION: A switch element 23i 0=1 -n) is opened before the switch 
element 21 i 0=1 -n) is opened, and a video signal 90 is written in, and 
precharge signal potential is written in a signal line 23i, and when the 
precharge is ended, the switch element 21 i is opened, and the normal 
video signal 90 is written in. AC drive is performed by repeating this 
operation while changing the polarity of the video signal 90 and the 
precharge signal potential at every 1H. Signal line potential is precharged 
to the precharge signal potential beforehand by using a precharge signal 
line 15 and the switch element 22i 0=1 -n), and thereafter, real video 
signal potential is written in. Then, e.g. when the precharge signal 
potential is made an intermediate value of video signal amplitude, the 
value of the write-in voltage becomes from 10V to 2.5V, that is, to 1/4. 
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c»**®3 mmn 9 o *«t&-r * »«ft^js i o 

#ffi*HB2 0<b > «&©«-«Na©#* (c*te Lxmt 
2»**f-2 2, , -2 2, i, fflSOi#IOS*K» 

tSL-ci£we>n, H2©*iJMf#ics-3^-cmrie^y ^ 
* - v^&zittm- &m*mscmas txtcmmicms? 




2 ©mess i, 

mmmnzmr? z> ikfewmm t , 10 
mt. 

-c* 1 &c«*2 ©iwfflifB#*a*-rs*wi(i^ffl*iHiB 

«jib«»©« ^m<d& >i icMfc l -cmv h ft, fraaft i 

ma § ft/csitcc«i&-r ztctboimom 
ft, 

mimmcDmmcD&'it.cttfcLxmtthti, mam 2 20 

©fMMi^{cS?^VTffl'B:7'y ? + -y«{44*tis-rs 
ft s nfcs*cce»&r -&fci&©a«osf3 o 

^C«^$ft^,K^{t^CD«ft©MU^i a l^Ui 

t**8 $ ft 4 K^ft #*&©«£ i inw 0 r SttSti $ ft 

set «r«F*i t z>mm 1 Ett©«fim^iai. 
[»jRJB 3 ] tmv y * + -i?«ti«. **■&*©»» 30 

&imm 1 s/c«2iB«g©j& a s ^«So 
%wo-ri^c i^#»i-r^.it*iB 1 7!)M3©^-r'ft 
©x a v ?m*<D&* im%zww«Dmmmm6L<D *>%<o 

i'ftrfp 1 #(C&&3ftTl>5C££#$i£^Sit*fl 1 
SEttOSEfi^iW. 40 

[H&m 6 3 B'jiB7* y ? + -i^ft ^K«*Ptt?£i/ . 
wts&m 3 ©x / v f-mw&i «ttEH»*o^ y ? f 

-^{f^gg©') %©i"ft^ 1 ^CgSffiSftT (,>■*> Ci4 
MiT5 WsjtJI 1 * fc« 5 K£ttt©iftiitf|*&Ett. 
Ci»*17 3 1 *¥^Sfflrai*lic*jWSMIEll2©X^ 
?-*-T-OHIM36«fria* 3 ©X A v ^*^-OMBH©fftK 
fffctiS C i*#ai-r^f**JI 1 7iM6 ©^"T'ft^JC 

[HMOS 8 3 itu!EH3 ©X ? ^^©PIMW^BiffB 
82 ©;W »?#f<DWm»inj: 9 fcftt>C 50 
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■J" * 7 f Bt£©$ B B a *^i£go 

[ tt*ii9 3 ffi&mnmt wtaztizw&mnu 1 

1 7bM»8 ©^rft*>tciBts©^s«^a. 

i o 3 mmm 2mi 3 ©x 4 ? ^sR^f-t*, * 
y j/ y n > i Lxm^tcmm v 5 > ^x *r* 

4C ifcEMRi-raitJRJB 1 JbS9©^T'ft^KIB*£© 

[SWss 1 1 3 nasals 2 stfis 3 ©x -f v f-m+iz, c 

M O S 7s A v * V h 6 C t *«f» i -T S»*3B 1 Tbm. 1 
0 ©O-TftA^CfBtSOtSII^SSo 

[^©»ttlftSii«3 

[0 0 0 13 

6*1 S*ftS^«E«KH L . WCC?BflMBI©itt«ycSf»[a 
[0 0 0 2 3 

[fi£*©i£ffi3 ^3fe, ifiHl^siojRa«^«»c-3C>-r- 

TFT ( T h i n Film Transistor) 
rfPML. Ktt@BK:-3i>rH:>H*i*LS I 

D S fc* . IBttliK-fl® ©«fi«7n««#a* ftT i > 

So 

[00033 se*onattHBS-ftai*aa^iSB©*flu 

&¥3 - 3 4 2 7 3-^^KcM^$ftrt^*>©r*o 

t, #y^y:a>TFT*jm>fciii3ttia?s— ft^^, t- 

t -Y>^-^E©/J^^Jl-Ccffiffl3ft-5. 

[0 004] 08{CtJC»r, H^L/%l^l©SffiS« 
±{CB^IS12 3 1 . -2 3, ^^^13 2, , -3 
2. *Wh yi7Xt^(CK^Sft. Cft6©fs#^2 3 , 

(i = l, -n)St;*f83 2 i (j = l,-m)© 
^MgPiC, X^-y^3R^-3 5*/|-l>ril**«3 6*i}g 
SSSft-Ct,^. S/c, 0^l/ifel<^2©«g*«±K» 
BHtSfii3 6fC*tl^L.-C*f|^*«3 7*^fiS3ft, ±SB 
» 1 Wf2 ©SffiSS^(C«l 3 B ^f#§n-C« H 3 a H2;L' 

3 s^ggsftrc^o 

[ 0 0 0 5 3 c©« H H 3 a^SCcfc^-Cii, 7tay© 

K#ft#9 o w^spj: vmmmnm 1 o 

ft, ry-o^-y->^^-;uF^T#*jASfti> 0 k 

flff^l Oit^A -^^2 1 i ( i = 1 . -n) 

urm^iS2 3, tc«aort>4. *ux>f ■> 

2 1, ( i = l , - n ) ©V- hSS«fi^lEtoliISS 
2 0(c»ttSftrt»5. <t#»«tt@K2 0*>6y- r 
(1^16, ( i = 1, -n) =&flt*&L/. »?m*2 
1, , -2 1, J&H^KONS-li-SCiKcfcO. B£#Sff 
#9 0*^m?U«{cm^l2 3 1 , -2 3, ©loiisa 
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2 4, , -2 4„ iCfr-frF-rZCL&VSZ. 

3 , -32, Bjfe2*§HE»llHl*83 OJCti^Sntfc 
0 , *3tiKIE«iHK 3 0 6;£2{i f 3 C i 
T, M#^2 3, , -23, K3ftTt,>£B#^ 
?"J©WSHa^9 0£*>f »**7-2 1, , -2 1, £/r 

Lt:«WRK:ttlw&ci*n?t ft ^Ig«j0g§ 2 
0 cd 1 j££&(Cj£2*MBMIIIig 3 0*1 SfTttf 4 

;U3 8Cc#>#>£«9!tts$gt). c©«W©*:/NcJ:DiK 10 
a-b^rt©?gg t ^©E?iJ*^{tf 3. c©/c«>i&fHz 
Jl/©±TKEK3tifcfl»t«iiH*^to-tt4 C tic J:*) 

mafflfc&WHLWto&w&fticttfi-cfsz. mm 
mmmmm^mc^it i> ki> & *> icmmmm 3 6k« 

[0 0 0 6 ] 

umwi^i^&rMMU 08 tc^-rse*©«fi 

fta3ttJKCisl>?l£. fi#^2 3 , ( i = 1 . -n ) ^ 
#s, M-~y:NU:a>fc^-£l|ic^6ft£ii:ffiS$Ji 20 
B. MUliUM^mirB^^Ji^-'fX^A l o -f 

> ? eg £ 3 . -7 7 a > #v<cjii> e>*i -s/j^^'* ^ 
(*fft i ^ >?-mm iot^rmmtv i o of££& 
o , {t-5§*§2 5, ( i = i , - n ) . vmmnm i o © 

[0 0 0 7 ] C©WH^*«S*-r4*^i LT?*{*{i-5f 

m i o *»«-r 4 c i {cj; o -en-en©!! ^s©r- * 

U- F * W MBS 5 7 -2 0 1 2 9 ^5f#R5C 30 

4. IWftfi-^ilRCDKSijJ^-i-cit^lSH-riKK. ig a D a 
tt©*IH^*!f 5 if* £#Stol*4ltfI*R©*»*i 

5S;ccs-3*wiB2 5 6 mmWn<r> 1 2. h>?xg 

A(Extended Video Graphic 
Array) ^^l^iSLJ: 5 £-T££ , fl*fl&«R 
GB&*8 1*B» tt2 4 3tBi%») > !W»ft#i»B2 4 

gift*. £l>ofcfflS#s£D.&. 
[0008] *»?8B±ia*W**i«ortt3<7fc«>© 
r * 0 . WittEfil-^il©*tft%BJSe«jKJt-?>r c £ fc L 

[0 0 0 9 ] 

SB, ?h y^xttct^3ft/dg&©<i-m ««© 

jtSia. Sc7iiilEff-^^iBf)fe^:SSi©3£Mg|l{C|^ 1 
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i©mns«£, H53ea^«s £ l r j& 3 ft £ *t 
4 si 2 ©*««« t . Byiafu 1 ©mss« 

R^'mrf aSP 2 ©m«S« i ©IB K S^p 3 n * JRffiB i . 

WiLimte sh^y^t- ^ft £ > mrtea^©ff 
^©•& * Jc*H6 u r , 3f 5£© * -1 5 > y-c^ 1 &c>*lg 

2 © Mate #*awj-r zmfflmmtiJimfti. . fraist 
©ft-sts©^ tc^i&i/rtgt-t^n. itriaif 1 ©swam 
# k r mmmmw n zttmt z> m^mmm 3 ft 

fc&*fc&te*4fc*©tt«t©Sir 2x^'^^i, mi 
feffi£fc©fi^$!§l©&MC#j£LTi2W6ft, tfflBH2© 

-0 ?*•?£. %«A > tuia^y ^ + -^ft^©«{4 
*iw ia««fi-^lgK 3 ft s Wiifosfioi u ^ 

)lt S U^;bi©BI©-^mfi-C*3 C £ t 

[0010] sfc, mi^'v^^-i>mmm^mm 
msuam 3 ti 3 ^m{i©ffitt t m w u r gas 

«3ft-5>C£*^fSL^ 0 

[001 1] Sfc, fria7 ,, ;^ + -y*fiB, iSAH2;u 
©jS^^eu^^©^^£^3^f4"C*4c: £AW 

[0012] s/c, frta^u^i'-^i^ic'SE^fit 

saws** u-cc^c £36^*01^. 

[0013] *fcfTBEIWl!^i»«att*#*EO. WE 

»2©x>f7 ^sst-©^ B«rieatst©iWf!«^© ^ 

fe©£"ft*>l#tC&i&3ftTl>£C£#silf* 

[0014] * fc. 8«te^ u * + - s^fi#««tii»*?¥ 
fiu, WfBSH3 ©x -r ^ g 1 *^-©^^ Bfrtaaist*©-?' 

^ + _ J>fg-5f j&© ^ % CD £ft ^ 1 ^tcig^ 3 ft x ^ 5 

[0015] Jifc, 1 *^^wiHF f g«cfcws*fria^2 
©x -1 » ?*^©MP^^tfrtan 3 ©^ -Y -y ^m^-comm 

[0016] ztc. tuiais 3©x a v *m+<jwmm 
mm* 2 ©^ -1 y ?m*<DWBiim * k> tso c £ * 

[0017] «rfafg-^»KEnftI3*i4!!MWt#B 

[0018] £tt, mriaH2RC) s 'll3©^-i' 
B, >-U 3> ; £ffi14H£ UTffl^fcSiS 

[ooi9]*fc, Btriaii2s^3©X'f vi-m? 

B. CMOSX-/ y ^-C*SC£*s*f*L/t,^ 
[0020] 

[»W©^«©»»] *S5MK«tS«*a^SBl©* 1 

©Hte©^©^B@KH*0 1 (cm-r. common* 
»©«ft*^iSB», E8cc^-rge*©)«A«^«g(c 
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! , -2 2„ t%%rtcl,cmvtci>(DX?$>&<, 
[002 1 ]Wt 1 5 KB. Rfcfi-fMI 

i o imife $ iftfft{]}^- 9 o ©aficDH i/^iau 

i (i = l, -n)!*, NMOS-TFTt*-9t, M 

-^c^r, 7* u + — yfii-^is 1 5 ©*& v , . *mnm 2 
3, lamtz, 10 

[0 0 2 2 ] C O*Jfe0?ffJS|©^^»g{C*5^-C 
5*. X-f ?^*T-2 1 , (i = l, -n) . 22. ( 1 
= 1, -n) , 3 5CCB#y$"J n>»|gh^>^x$ 

(WT. ^'JS iTFTiU^)m^ntfcf), 

s 1 TFT^m^xmio)mmmu±ic-mMbx$> 
[00233 wctsmmmm&m&mfnm&cDmtt 

%H2*#«80'rittWrS. H2ttl#©ffi-9*B2 3 , 
(i = l, -n) <Dn&£itZm?$ ^5>^i>-F 20 
■C, 1 7k¥^3:WW 1 HSK|fe«m# 9 0 ©«'&£&& 
3«^H^^>StelB«l©»^©0i*^L/rt,^ o HI 2 

ic*jt,^r, v B ,,, v PP , v, P B-en-eniE®tt©i©^© 
misuse. yv?-p-zsm j %miL. au^sE* 
*u v 8N , v PN , v.»B-en-enft«tt©J«^©iiu 



[0 024] frfc, a u^;u«j£«»floail**J«i« 

[0 0 2 5 ] H5^ >£$£|gtt©tS^, ft *H*2 3 

, ( i = i. -n) (Dmmmmfanfatmmmt 
te&tcisbi>vz \- - i^mom^itA^um^K 1 h 

Sic-?- **,c#Sii**i*WH*fI#9 0 ©»4*5Sfi 

[0026] cntc^tor, *H*fe©^-cB. x-f? 

^2 1, ( i = 1. -n) 4M*W»«#9 0*# 
ftiktsmltC. v?m+2 3i (i = l.-n)*H 

#. ^ u * + - v>&i&t> o tcmm-c\ x a •> ?m*2 1 

, fclBS. iE«©ISWWI#9 0*»&S&tr. C©»fF-£ 

[0 0 2 7 ] -«K7tDn>^l'*-)l/ KHI*S©# 
* ii*»36 A V B> ^>y')l^ — )l F [aISS©B#SISt r . 

[0 0 2 8 ] 



AV = V/exp (-T/r) ( 1 ) 

RMtlbftmtl'rm&mtCJ;* 1 2. W>?©XGA *HJ61nR 1 #2 k£2, X-Y ^J^DONffitaR 2^2 
^<*;l/K-3C»r©l6W#6©»IHS*%^-r. B#«^r kQ, «#!£©£&§« C 1#5 0 p Fi&O. 

r = (R1+R2) xCl = 2 0 0 (ns) (2) 

»#ji*«EVB5v««-c«fi4^i*-r*t» ★T^©*fl=*ffifcT ! &g*i*.5. 

1 0 (V) maxiWC, 1£MAV&5 VSgifl [0 0 2 9 ] 

©2 5 6W§m{TlcmZ.&tc&t,CU. 3*i£#B#|g|TB* 

T > x- In (V/AV)-1, 25 (m) (3) 
«*ii#B$IHTtt^-*U- F f (6 5MHz) <DW&.-k *ic?*#4i^#tW£M}/cffii&£©T\ 



N = T • f ~ 8 1 
ifcD. RGB#fe8 1*. ff2 4 3$©!**fI-(HB#i 

[0 0 3 0 ] CtifCfcfLT. *HJS©ff^CCj:^jS^ 40 
m^mx b 7 y + - yfi^ i5fcj:W^; 

22, ( i = i , -n ) *&->xm^mmQ.z$> ?>&c 

«c*IK©8MWB<t*tt*»*i&tr. *©«:». WABt' 

>; ? + - yfg^«ft*!fcfli{g#«*i©*rafi i -r 5 1 m 

ie#^ii^*B:V©fii^l 0V^6 2. 5Vil/4tC 
fc*. COifrSfc&aBSIfflTB (3) 5£<fc»?0. 9 0 
usiftD, R*m#2H»NB (4) SCfc«5 5 8*itt 

[0 0 3 1 ] 3£r$BHH*ft ^SEiiS B B B -b;U©3Sil*i 50 



(4) 

(DK^ummvitrj: < 113 {c^-r ct 9 av - t («e- 

%[3 3CC^TV-Tffl|ll©*4>ttjfiOCj3oTO< Ci 
T\ N©ffl%3 6CC/h3< - r4Ci*J - r?*-5. 
[ 0 0 3 2 ] EI 3 ic^f V - T ftfa©¥iBSB-eBfi-^« 

EK»-r 4 aa*©^fc*i/hs i>ot, *^>ai5©ft#* 
Etc*f-rs®jft^ft©^:^t,>ttHK-pi,»-c©*#A4 
i, ^ + -y{f^mE± 1 v©u#, ± 

SB»*ji*«EVB IViftt), C©B##*jA^B#^T 
B(3)S<t00. 79ms, R*^*«N« ( 4 ) 

[0 0 3 3 ] VL±mm Ltc£ 5 tc^«i©^J8©iSft^ 
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[0 034] *^^SItC*5^r^, H^> 

iBtt&. v ^ >sfcig«j^ffl^^/c f v b mmwxo 

[0 0 3 5 ] a ;^i:ia^co^^(Dr« B B 0 ^^^coK@ 

(a) s-rap*Wia«5o±cc, ^xvcvds 

&C<£0J9£ 5 0 nmOW^T^y ^>II5 1 £ 
eC 1 x*Z'^U~VmtVT--)\'-Sr&CtX&&& 

it?z> 0 x^>'7^ tfsaw* 6 © u - if * 5 2 mm 
mmmmm^mmmmmmtcfafr 5 *r^c (0 4 

(a) cc7jVrA©;fr|n|) cc^2^n, u-if^M*f£ 
J/'Ja>i53i« (14 (a) #JR) . U 

<-Ci«^|> D BS*f^^^^^«2 00-500mJ 
/cm 2 i Lfco 

(b) »^>y3>!5 3^:7;* Fyv^77 

■ 5 4t»BW8 (04 (b) #JS) - 

(c) ^";=i>»lJ||*6a4y--FIM»il5 5*^ 30 

■C^h*i5 6*Mt4 (04 (c) #M) o CCD 

[0 03 6]^Mi5 6*M^ F*«5 
& (04 (c) #BS) o >P#B»iLr«N^ + *^h^ 40 

Tte*? y-^SMI^^/c^CLDD (Lightly Do 
ped Drain ) «jfi£JBO>&©#^*##>& 0 CCD*§^, 
V -X/Fl/ >SP 5 4 a ^CD^mSAfgicy- F « 

(d) *«cy- FSJI5 6±fc^X7CVDffiifc 
ML C eOJUMMUR 5 7 _h&C I TO ( Indl urn Ti n 50 
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Oxide) St 58 £ffML ^*-^>y-r-SCi'CB3R 
*ffi5 8*f&dcTS (04 (d) #JR) 0 
( e ) %{CJ!IIHUtll5 7i<fctfy- F*ft(iJg5 5 

£ D 

[0 0 3 7 ] ^WClSCir^^^-^a>Bl*fiBli 
£ 0 rtny;^7 7l»»»10lStRl:0 

[ 0 0 3 8 ] m 1 <£>HSS«£, ftMWfcWJ&JfcStifc 

*s-)]sttvm&* \Hmitwigkz&.A, »±rscit« 

[0 0 3 9 ] ttte, ±i^a»©««ko«»*5^«K*j 
l*r«, KftlslISHtf!/ S iTFTt^t»l©li 

»l©««S«±K:|^6U'rfeSl»L, TAB(T 
ape Automated Bondinq)±^C^t* 4^S€rffiS C t 

[0 040] ycftc±§anJK©jg»oiR*s^S6iBK:flac^ 
us u x mm? % 0 0 5 «±t B«^^jg»ia?s 2 0 ©sp^ 

[0 04 1 ] CCDff-^SIgtt[pl5g2 0 ^O^F>f 
>^^^6^^>7M/^^2 0ai, NANDHI 
jg20bi, ^a-^20c, 20d, 2 0 e <tfr& 

-f***F-2 3. (i = 1. -n) ©P>H*»«PT*y 
^17 i (D/^XWttl6i <D2«CCH5ELTCiS© 

r\ +»4«at^ y^t -^*ff 5 c i ^T?^r a c 
[0042] fete, itaota^ccfci^r, NOR@^ 

OCCHtb«Lrx-f y^*^2 2i <i = l.-n)<0 
[0 04 3 ] JSUdttW b/c^ 1 ©306<WK«©«fi*^ 

zm^zm 2 ©*»ojkms <b l x mmr *> . 

[0 044] *^^i:^>« B 3 B ^^SCD^2CD^ifeO 
[0 04 5 ] CCDHSfeCD^SI(D^aa^B«, 0 1 fC 
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mnio. y>)? +-v>mw&. 1 5 ©ftb <o ic, 2 #© 
Kftfi-^IS 1 0 , , 10, i, 2*cD7*y f-v-ism^ 

^15, , 15 2 iSrSfftiCtgWfckWT&S,, 

[0046] mmm nm io t , 1 0 , 2 
6, , 2 6, Kg^g^$nri^ 0 + 

ff-^lg 15,, 15, B7''Jf t- y ft -^«*&HSg 4 0 

ccgaftsjnrc-'S. fit-s* i#@©fi#Di2 3 , 

K.Wto$t\-C\,'-ZX4 v*tt2 1, ©ffiffiBSfcifKi^- 

sio, icmmzti. -mafi 1 #a©fi-*ii£2 3 , sea 

123,,, !C}g,tt3ftrt,>£;5W i.^SR^-2 lm ©ffi 
SSBRfl! ft 1 0 , icfflgtS tl. * -< f 2 3 

©ftrtitt^y^i— 5^*#«i 5, KSSRsnri,* 

[0 04 7] ftteSX A v 1 i ( i = 1 , - 

nK 2 2, ( i = 1 , -n ) V>¥- Hi^Bfi^tllWE 
»|i|gS2 0*»5.«t&S<i4. ^'^t-yffftlfiHB 
4 0 tt. 7' 'H t- yfi-sf «<4©£yj&f0l&*tT 5 fcsb© 
X^^42a, 4 2 b#>6&S*^ y^HIB84 2, fc 20 
«fcCME. A©"'y^ + -yff#®4 4, 4 6«t0fe-3-C 
*s9, + - 5?flM«4 4. 4 6«SR^t^K*f 

[0 04 8] t.©«fc -5 tC2|s:SI)Si©^<D^a^$?g(C 
fcl > t B . SMt iff ^SCiCCj;«5^>7' 
KISIB§©?!3 : «£TtfSC 7' 

*Eigl*©JS^K ^t&Sii'n5>i'i©7''j^t-y 
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